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A B S T R A C T
In this study we evidenced prevalence of the rheumatoid arthritis (RA) in Herzegovina region of the Bosnia and
Herzegovina and studied selected RA risk factors. Sample of subjects comprised RA diagnosed subjects which were com-
pared to randomly selected controls. In diagnosing the RA we used criteria for the classification of rheumatoid arthritis
suggested by The American College of Rheumatology. Risk factors of RA included in this investigation were (1) educa-
tional status, (2) quality of nutrition, and (3) socioeconomic status. Average prevalence of the RA in our sample was
0.46/100, ranged from 0.36/100 to 0.64/100, which is comparable to other European samples. The RA occurrence is six
times more often in females than in males. We have found indices that the Mediterranean diet has to be considered as
protective factor against RA. Although RA occurrence is more frequent in the low socioeconomic samples of subjects, be-
cause of the methodological reasons we can not undoubtedly support the socioeconomic status as significant risk factor of
the RA. Finally, it is interesting that we have found education level as risk factor significantly related to RA occurrence
in our sample. All evidenced should be more precisely studied in some future study, while accurately controlling all rele-
vant factors.
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Introduction
Rheumatoid arthritis (RA) is a systemic autoimmune
disease which is characterized by chronic inflammation
of the joints resulting in joint destruction. Patients expe-
rience chronic pain and suffering, impairment of func-
tion, and increasing disability, and without treatment
there is a reduction in life expectancy1–3. The availability
of effective previous therapies makes it imperative to
identify patients early so that control of inflammation
can prevent joint destruction and disability.
Prevalence data for RA are now becoming available
for many of the developing countries around the world,
and prevalence rate of 0.4–1% could be estimated, and
taking into account a female/male ratio of 8:1. National
societies in many parts of the world are engaged in gath-
ering information on the burden of RA and developing
management strategies in the context of their own local
conditions4,5. The prevalence of RA is estimated to be
about 1% in most European populations, with a lower
prevalence reported for people of Asian and African an-
cestry. However, recent figures from Spain and France
show that the prevalence is now estimated at around
0.5%6.
Access to basic health-care services are a problem in
many developing countries, due to a shortage of finance,
physical infrastructure, shortage of skilled nurses and
medical professionals, and lack of an adequate number of
rheumatologists to meet the needs of the communities7–10.
Thus many of the patients in developing countries, such
as Bosnia and Herzegovina, are unable to receive appro-
priate medical care, and RA is either unrecognized or in-
adequately treated9. Disease-related costs are also a ma-
jor challenge in the management of RA in all developing
countries, particularly in the context of limited health-
-care resources. Since RA affects the economically active
population, early intervention can reduce both suffering
and the economic burden to society4.
It is still relatively unknown what causes the process
that leads to RA. It’s likely that RA occurs as a result of a
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complex combination of factors, such as genetics, but
also lifestyle factors (nutrition, smoking, overweight,
etc.). RA is strongly associated with the inherited tissue
type Major histocompatibility complex (MHC) antigen
HLA-DR4 (most specifically DR0401 and 0404) – hence
family history is an important risk factor11–13. Conse-
quently, studies dealing with the risk factors which could
probably lead to definition of the characteristic predic-
tors of the RA are highly welcomed.
We have found no recent study where epidemiological
data of RA and eventual risk factors are evidenced in the
population sampled in Bosnia and Herzegovina. The
aims of the present study were: (1) to establish the true pre-
valence of the RA in Herzegovina (part of the Federation
Bosnia and Herzegovina), during the period 2003–2005,
and (2) to study some of the selected risk factors in RA di-
agnosis.
Materials and Methods
Sample of subjects comprised two groups: RA diag-
nosed subjects (see latter text for details), and randomly
selected comparable Controls (N=300). The sampling
was performed by random selection using the EPI statis-
tical software in the population of western Herzegovina,
region of the Republic of Bosnia and Herzegovina. Briefly,
in each of the included municipality (Mostar, Stolac,
[iroki Brijeg, Grude) we sampled subjects from one rural
and one urban community, proportionally to number of
residents. As a result, we defined sample consisted of
28715 residents of Mostar; 10363 residents of [iroki
Brijeg; 4933 residents of Stolac, and 6676 residents of
Grude.
In diagnosing the RA we used criteria for the classifi-
cation of rheumatoid arthritis suggested by The Ameri-
can College of Rheumatology14: (1) Morning stiffness of
>1 hour most mornings for at least 6 weeks; (2) Arthritis
and soft-tissue swelling of >3 of 14 joints/joint groups,
present for at least 6 weeks; (3) Arthritis of hand joints,
present for at least 6 weeks; (4) Symmetric arthritis,
present for at least 6 weeks; (5) Subcutaneous nodules in
specific places; (6) Rheumatoid factor at a level above the
95th percentile; (7) Radiological changes suggestive of
joint erosion. At least four criteria had to be met for clas-
sification as RA.
Risk factors of RA observed in this study were as fol-
lows: (1) Educational status (subjects were classified in
five groups: No education, Elementary school, High school,
Undergraduate, Graduate); (2) Quality of Nutritional
Status (two groups of nutrition quality: Good Quality,
Poor Quality); and (3) Socioeconomic status (three groups:
Low – less than 100 USD monthly per family capita; Me-
dium – from 100 to 150 USD; Fair – more than 150 USD).
All risk status factors were interviewed at the beginning
during the medical intervention program. Nutritional
status was tested by means of standard nutritional ques-
tionnaire, evidencing the consumption of the Mediterra-
nean diet, mainly related to consumption of the unsatu-
rated and saturated fats (fish, olive oil, fat, etc.), fruit
and vegetables, vitamin C and E (for details see Mar-
tínez-González et al.15; Agudo and Pera16)
Data were interpreted as counts and proportions (N,
%). In defining relations between the observed risk fac-
tors and RA occurrence, chi-square test was applied. Co-
efficients considered significant at p<0.05 (95%).
Results
Average prevalence of the RA in our sample was
0.46/100, ranged from 0.36/100 to 0.64/100 which is simi-
lar to prevalence reported for Spain and France6. RA oc-
currence was more frequent in females than in males.
According to our results RA affects women six times
more often than men. It is evidently higher occurrence in
females than previously suggested ratio of three vs. one
in the USA17 and more comparable to ratio of 8:1 pre-
sented for Latin America4.
When observed separately for each age of the study
duration, we have found significant differences between
RA and Controls in education level (Table 2). However,
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TABLE 1
DIAGNOSTIC CRITERIA OF THE RA IN THE PERIOD 2003–2005, SEPARATELY IN MALES (M) AND FEMALES (F)
Diagnostic criteria
2003 2004 2005
Evident Non evident Evident Non evident Evident Non evident
M F M F M F M F M F M F
Morning stiffness 10 63 0 0 9 61 0 0 8 69 1 0
Arthritis and soft-tissue swelling of >3
of 14 joints/joint groups
8 62 2 1 8 5 1 2 8 69 1 0
Arthritis of hand joints 10 63 0 0 7 61 2 0 8 67 1 2
Symmetric arthritis 9 60 1 3 7 60 2 1 6 67 3 2
Subcutaneous nodules in specific places 3 16 7 47 2 14 7 47 5 30 4 39
Rheumatoid factor at a level above the
95th percentile
8 49 2 14 7 4 2 13 8 68 1 1
Radiological changes suggestive of joint
erosion
8 60 2 3 8 60 1 1 6 67 3 2
this difference was not significant (p=0.44) when the RA
sample in total (2003–2005) was compared to the Con-
trols. When comparing the nutrition status between RA
and C, we have found significant influence of the nutri-
tional quality on RA prevalence (Table 3). Only one RA
subsample (2003) was found as significantly different
from Controls in the socioeconomic status (Table 4).
Discussion and Conclusions
One of the aims of this study was to explore some spe-
cific variables in prevalence of the RA. The idea was to
select those variables related to the fact that the Bosnia
and Herzegovina, where the investigation was perfor-
med, is developing country. Previous studies noted that
the access to basic health-care services are a problem in
many developing countries due to a shortage of finance,
physical infrastructure, shortage of skilled nurses and
medical professionals, and lack of an adequate number of
rheumatologists to meet the needs of the communities18,19.
Thus many of the patients in developing countries are
unable to receive appropriate medical care, and RA is ei-
ther unrecognized or inadequately treated. Even when
RA is suspected or diagnosed, factors such as cultural be-
liefs, lack of education and insight, and use of comple-
mentary therapies further delay the initiation of dis-
ease-modifying therapy20. Elementary, the idea of the
influence of the education level on prevalence of the RA
(see for example Moddy et al.4) is supported in our study
too, since it is evident that there is considerable larger
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TABLE 2
EDUCATION LEVEL AND RHEUMATOID ARTHRITIS PREVALENCE (CHI-SQUARE SIGNIFICANCE – DIFFERENCES BETWEEN RHEU-
MATIC AND CONTROL SAMPLE)
2003 2004 2005 2003–2005 Control
N % N % N % N % N %
No education 15 20.54 22 31.43 20 25.64 57 24.89 104 34.69
Elementary school 35 47.94 28 40.00 5 6.45 68 29.69 75 25.14
High school 21 28.76 20 28.57 38 48.71 79 34.50 101 33.55
Undergraduate 2 2.73 0 0.00 5 6.45 7 3.06 9 2.84
Graduate 0 0 0 0.00 10 12.82 10 4.37 11 3.78
Total 73 100 70 100 78 100 221 48.25 300 100
c² (p) <0.001 <0.001 <0.001 0.44
TABLE 3
NUTRITION QUALITY AND RHEUMATOID ARTHRITIS PREVALENCE (CHI-SQUARE SIGNIFICANCE – DIFFERENCES BETWEEN
RHEUMATIC AND CONTROL SAMPLE)
2003 2004 2005 2003–2005 Control
Nutrition quality N % N % N % N % N %
Good quality 24 32.88 20 28.57 21 26.92 65 29.41 130 43.33
Poor quality 49 67.12 50 71.43 57 73.08 156 70.59 170 56.67
Total 73 100 70 100 78 100 221 100 300 100
c² 0,04 <0,001 <0,001 0,01
TABLE 4
SOCIOECONOMIC STATUS AND RHEUMATOID ARTHRITIS PREVALENCE (CHI-SQUARE SIGNIFICANCE – DIFFERENCES BETWEEN
RHEUMATIC AND CONTROL SAMPLE)
2003 2004 2005 2003–2005 Control
Socioeconomic status N % N % N % N % N %
Low (<100) 15 20.55 18 25.71 28 35.90 61 27.60 90 30.02
Medium (100 – 150) 47 64.38 41 58.57 43 55.13 131 59.28 179 59.66
Fair (> 150) 11 15.07 11 15.71 7 8.97 29 13.12 31 10.32
Total 73 100 70 100 78 100 221 100 300 100
c² 0.05 0.18 0.43 0.62
Note: Socioeconomic status is presented in USD monthly per family capita
prevalence of the RA in lower education subsamples, and
the occurrence of the RA is considerably lower in subjects
of the higher education level. In the recent Swedish
study21 authors brought similar conclusion mainly re-
lated to the fact that the education level was negatively
related to the RA occurrence. The comparable findings
were noted in the studies performed on the Mexican
population22, and Eastern European transition econo-
mies23. But, when we compare data we noted in our re-
sults and data from other studies we previously noted
briefly, we have to emphasize that investigations we ref-
erenced at21–23 did not compare the education levels be-
tween RA and Control samples as we did herein, but sim-
ply established the differences in RA occurrence between
different education level subgroups. Therefore, we are of
the opinion that in future studies the influence of the ed-
ucation level has to be even more specifically and pre-
cisely studied in the relation to the RA. It mainly relates
to the fact that all relevant factors should be controlled
(age, sex, risk factors), and appropriate multivariate me-
thods should be used.
Since in this investigation we considered »Mediterra-
nean nutrition« as good quality of nutrition we were not
surprised by the fact that we found evident difference be-
tween Controls and RA, and significant influence of the
nutrition quality on the RA prevalence (more than two
thirds of the RA patients do not consume Mediterranean
nutrition, but consume high proportion of the saturated
fats). Moreover, when we compared RA and Control sam-
ple in their quality of the nutrition, we have found signif-
icant differences also. Evidently, Controls are more lea-
ned toward Mediterranean nutrition than RA sample
(chi-square is significant). It is generally accepted that
Mediterranean diet intervention should be considered as
effective in RA treatments24–26 put special attention to
nutritional status, mainly polyunsaturated fish oils, in
RA prevalence and interventions. The beneficial proper-
ties of fish oil are well known and are related to its fatty
acid composition rich in omega-3 polyunsaturated fatty
acids. In the last years a variety of epidemiological and
clinical studies have demonstrated the efficacy of fish oil
supplementation in the rheumatic diseases, in particular
in rheumatoid arthritis. The anti-inflammatory effects of
fish oil are linked to the production of alternative eicosa-
noids, to the reduction of proinflammatory cytokines, to
the inhibition of the activation of T lymphocytes and of
catabolic enzymes. Hansen et al.27 studied the nutritional
status of Danish RA patients and addressed the question
of whether or not RA can be directly influenced by di-
etary manipulation (by means of Mediterranean diet). In
this prospective, single-blinded study of 6 months dura-
tion, 109 patients with active RA were randomly as-
signed to either treatment with or without a specialized
diet. Study has found significant improvements in the
RA status as a result of the intervention diet program.
Although in our study we did not carried out the fol-
low-up study with the intervention program, data we
have presented strongly support the need for the diet and
nutrition control in the RA patients. It is mainly related
to the need of increasing the consumption of the polyun-
saturated oils and antioxidants. Off course, we must note
that the region where the sample of subjects is drawn
from have to be considered as culturally leaned toward
Mediterranean diet because of the geographical position
(because of the geographical position Herzegovina is the
only Mediterranean region of the Bosnia and Herzegovi-
na). Therefore, we can hypothesize that the positive in-
fluence of the proper nutrition on the RA status is even
more obvious in the samples that are not so familiar with
Mediterranean diet (e.g. other samples from the Bosnia
and Herzegovina).
Socioeconomic status (SES) is regularly studied in re-
lation to RA prevalence and occurrence28–31. In the study
of Bengtsson et al.31 authors found association between
high SES and lower risk of RA in a population based in-
vestigation that was representative for the Swedish pop-
ulation. The study shows that as yet unexplained envi-
ronmental or lifestyle factors, or both, influence the risk
of RA, even in the relatively egalitarian Swedish society.
But, contrary to these findings, investigation performed
in England30 examined role of socioeconomic factors in
susceptibility to RA. In conclusion, SES variables exam-
ined did not explain susceptibility patterns in the popula-
tion studied. However, it is evident lack of studies exam-
ining the influence of the SES on the RA incidence in
developing countries. Off course, there is no doubt that
incidence of the RA is more frequent in countries with
the comparably lower SES4 but the question which arises
is, whether the SES of the residents within the develop-
ing countries influences the RA prevalence? As presented
in our results, prevalence of RA is evidently lower in sub-
jects of higher SES (13.12% in average). But, this data
can not be considered as very indicative, mainly because
they are saturated with the current general SES in
Bosnia and Herzegovina. Briefly, it is not hard to assume
that the percentage of the RA in each socioeconomic
group we have observed (low-medium-good) will fluctu-
ate as a result of the percentage of each socioeconomic
group in whole population. Consequently, we had to com-
pare the SES of RA patients with SES of adequate Con-
trols. In doing so we have found only one significant dif-
ference between RA and Controls, noting relatively poor
influence of the SES on the RA occurrence within the
Bosnia and Herzegovina. However, there are certain in-
dices that the RA occurrence is more often in the subjects
of the low SES, and it has to more accurately studied in
some future investigation. In explaining relatively low
influence of the SES on the RA we have found one expla-
nation as most intriguing. In previous investigations not
exclusively related to RA, authors frequently found Med-
iterranean diet as more frequent in higher SES32–34. Most
probably, nutritional status we have previously discussed
as potential predictor of the RA is not strongly related to
SES in the sample of subjects we have studied herein.
This is mainly linked to high availability and tradition in
consumption of the Mediterranean food (olive oil and fish
mostly) in the Herzegovina region, where we performed
our investigation.
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PREVALENCIJA I ^IMBENICI RIZIKA ZA POJAVU REUMATOIDNOG ARTRITISA U PODRU^JU
HERCEGOVINE TIJEKOM 2003–2005. GODINE
S A @ E T A K
Cilj ovog istra`ivanja bio je ustanoviti prevalenciju reumatoidnog artritisa (RA) u podru~ju Hercegovine te istra`iti
rizi~ne ~imbenike povezane s njegovim nastankom. Uzorak za istra`ivanje sastojao se od slu~ajeva i slu~ajnim odabirom
prikupljenih kontrola. U dijagnozi RA kori{teni su klasifikacijski kriteriji koje je izradilo Ameri~ko udru`enje reuma-
tologa (The American College of Rheumatology). Rizi~ni ~imbenici uklju~ivali su obrazovni status, kvalitetu prehrane i
socioekonomski status. Prosje~na prevalencija u uzorku bila je 0,46/100, varirala je od 0,36–0,64/100, {to je usporedivo s
ostatkom Europe. Slu~ajevi kod `ena bili su {est puta ~e{}i nego kod mu{karaca. Nismo prona{li dokaza o protektivnom
u~inku mediteranskog tipa prehrane na pojavnost RA. Iako je RA bio ~e{}i kod osoba ni`eg socioekonomskog statusa,
zbog metodolo{kih razloga ne mo`emo jednozna~no potvrditi ovu povezanost. Razina obrazovanja bila je zna~ajan ~im-
benik rizika za pojavu RA. Dobiveni rezultati zahtijevaju daljnja istra`ivanja.
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